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Centaurea solstitialis L.
Saint Barnaby’s Thistle, Yellow Star Thistle

Description. Annual, sometimes biennial, herbaceous, from a stout taproot; stems 10-100 cm
tall, erect, winged, gray-tomentose, becoming glabrous, branched throughout, branches erect to
ascending or spreading. Basal leaves oblanceolate, 3-20 cm long, 0.5-5 cm wide, pinnately 1-5-
lobed, the lobes oblong, entire to toothed, the base tapered, senescent before flowering; cauline
leaves linear to narrowly lanceolate, margins entire, bases decurrent with the stem wings,
surfaces loosely tomentose. Heads discoid (all corollas radial and salverform), 18-22 mm long,
the involucre 10-17 mm long, 7-9 mm wide, ovoid to subglobose, stalked, solitary. Phyllaries
ovate, pale green to yellowish brown, tomentose, becoming glabrous, margins scarious, apices
terminating in a palmately spinose appendage, the lateral spines much shorter thatn the terminal
one, the terminal spines widely spreading, 11-30 mm long, yellow. Corollas 13-20 mm, bright
yellow, nonglandular. Achenes 2-3.5 mm long, obovoid, glabrous, of two forms, the inner
achenes pale yellow to tan, often brown-mottled, with pappus composed of white bristles, 2-5
mm long, outer achenes dark brown, pappus absent. Flowering in California from May to
October (Barkley 1986, Clapham et al. 1962, Cronquist 1994, Dostal 1976, Keil and Turner
1993, Munz 1959).

The related species, Centaurea melitensis L. (Tocalote), differs by having phyllaries with
pinnately spined terminal appendages, the terminal spine 5-10 mm long, glandular corollas, and
achenes of one form, greyish to light brown, all with pappus bristles.

Geographic distribution. A native of Mediterranean Europe and North Africa, yellow starthistle
has become naturalized throughout northern Europe, Australia, New Zealand, and western North
America (Clapham et al. 1962, Dostal 1976, Webb et al. 1988). It is widespread throughout the
United States, especially in the west (Maddox and Mayfield 1985, Maddox et al. 1985, Roche
and Roche 1988).

Yellow star thistle is believed to have been introduced into California sometime between
1825 and 1848 (Frenkel 1970), but Roche and Roche (1988) report that is was first introduced
into the Pacific Northwest about 1920.

In California, it has been reported from 30 counties, including the coast, the Central Valley,
and southwestern California west of the deserts (Anonymous 1998); it also occurs on Santa
Catalina and Santa Cruz islands (Junak et al. 1995).

Ecological distribution. Yellow star thistle commonly occurs in cultivated fields, fallow fields,
along roadsides, rangelands, and in vacant urban lots (Barkley 1986, Cronquist 1994, Keil and
Turner 1993, Munz 1959). It is believed to be spread as an impurity in hay, commercial seed
mixes, and by livestock (Maddox and Mayfield 1985, Maddox et al. 1985, Robbins et al. 1970,
Roche and Roche 1988).

Reproductive and vegetative biology. Yellow star thistle is self-compatible, but requires
pollination by insects to ensure high levels of seed set (DiTomaso 1996, Harrod and Taylor
1995). The feral bee, Apis mellifera, is an important and effective pollinator; yellow star thistle
populations are sought out by bee keepers for the quality of their nectar (DiTomaso 1996,
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Wenner and Thorp 1984). Seeds are dispersed by either wind or by birds (Roche 1992). Frenkel
(1970) reported finding up to 10 seeds per square foot following natural dispersal along roadsides
in central California. Sheley and Larson (1994) estimated a reproductive capacity of 5,200 (dry
years) to 21,600 (moist years) seeds per square meter in Washington.

Seeds can retain high viability and germinability after burial for more than one growing
season (Callihan et al. 1993, Northam et al. 1989). Germination usually takes place during the
winter months (December through February), but may continue through July, providing sufficient
moisture is available (Thomsen et al. 1994). Differences in viability and germinability, especially
under water stress, are correlated with achene dimorphism, but both forms show relatively long-
term viability (Callihan et al. 1993, Larson and Kiemnec 1997). Germination and success of
establishment is partly related to depth of seed burial (Sheley and Larson 1995, 1997). Studies of
experimentally buried seeds showed that up to 77% of buried seeds remain germinable after 2
years; higher proportions of seeds remained more germinable at depths of up to 5 cm than those
near or at the surface (Joley et al. 1992). Roche et al. (1994) suggest that light intensity at the soil
surface and moisture content of soils are critical factors determining success of seedlings and
young vegetative rosettes.

Based on life history studies in Washington, Sheley and Larson (1994) showed that highest
mortalities occurred during the transition between seedlings and young leaf rosettes and the
transition between between leaf rosettes and flowering stages. This suggests that control methods
applied during these periods may have a significant effect on reproductive capacity of adult
plants expressed in terms of seed output.

Interactions between yellow star thistle and both alien and native grasses have been studied,
primarily in the Pacific Northwest. Experimental studies of competition between yellow star
thistle and both alien annual grasses or native bunchgrasses in the Pacific Northwest provide
evidence that yellow star thistle is a better competitor for water, especially between the seedling
and pre-bolting rosette stages. This is attributable to earlier germination and growth during the
first few months of the growing season, and to a more rapid and deeper root growth than its
competitors (Borman et al. 1992, Prather and Callihan 1991, Roche et al. 1994, Sheley et al.
1993, Sheley and Larson 1993). Depth of seed burial also enhanced success of star thistle, at least
in competition with cheat grass (Sheley and Larson 1995, 1997). Yellow star thistle was less
successful in the presence of perennial grasses or dense herbaceous cover than in open, annual
grasslands (Roche et al. 1994).

Weed status. Although not considered globally noxious (not listed by Holm et al. 1977), yellow
star thistle is considered one of the most abundant, noxious, and invasive weeds in the western
United States and Canada, especially in disturbed annual grasslands, fallow fields, and
rangelands (Roche and Roche 1988, Maddox and Mayfield 1985, Maddox et al. 1985b, Sheley
and Larson 1994, Thomsen et al. 1989). It also is considered one of the most invasive noxious
weeds in California by the State Dept. of Food and Agriculture (Anonymous 1996).

Fungal pathogens. At least one rust fungus (Puccinia jaceae) has been reported to infest yellow

star thistle (Bruckart 1989) and a soil-borne fungus (4schocyta) is known to infest the roots
(Pitcairn 1997).
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Insect pathogens. A number of studies have investigated the potential for control of yellow star
thistle by phytophagous insects (Maddox et al. 1986, Pitcairn 1997, Turner 1991, 1994). These
include weevils (Fornasari et al. 1991, Maddox et al. 1991, Wood 1993), Lepidoptera (Clement
1990), and gall flies (Maddox et al. 1990, Turner 1994, Turner et al. 1994, White et al. 1990),
which, depending on species, feed on all parts of the plant in native European habitats (Clement
1990, Wood 1993). Clement (1990) reported finding at least 5 insects that might prove beneficial
for control purposes, because they feed specifically on developing flowers. Native insects also
have been found to feed on leaves and flowers (Johnson 1992)

Experimental studies of naturalized strains in Italy showed, however, that not all populations
of yellow starthistle are equally susceptible to herbivory by European insects (Clement 1994).
Furthermore, some European fruit flies preferred American strains of star thistle. Thus, there
appear to be differences among naturalized strains with respect to susceptibility to infestation.
However, the potential effect of introduced phytophages on native American thistles remains
unknown (Turner 1991, 1994).

Herbicide control. Ditomaso (1997) provided a general review of both pre-emergent and post-
emergent herbicides useful in controlling yellow starthistle. Several different kinds have been
used with varying success depending on field conditions (Elmore 1994, Northam and Callihan
1989, Northam 1989). Effective herbicides include hexazinone (Ahrens 1994), oxyflourfen
(Elmore 1994), picloram (Larson 1989), pyridine herbicides (Callihan et al. 1991, Callihan and
Schirman 1991), and the latter in combination with atrazine (Lass 1993). Several researchers
have reported variation in response to picloram herbicides, including evidence for resistance in
wild populations (Callihan 1991, Fuerst et al. 1996, Northam and Callihan 1990).

Other control methods. Several other control methods, all dependent on field conditions and
extent of infested acreage, include mowing combined with with clover cultivation (Thomsen et
al. 1997), prescribed burns (Hastings 1996, Rusmore 1996), and grazing (Thomsen et al. 1993,
Thomsen et al. 1994). Timing of grazing is critical to reproductive success and control. Plants
grazed during the rosette stage produced higher numbers of flowers and fruits than when grazed
during early bolting, just prior to development of spiny leaves (Thomsen et al. 1997). Grazing
with horses is not recommended, because prolonged ingestion of star thistle causes a fatal
nervous disease (Cordy 1954, 1978). Prescribed burns and, in some cases, mowing have been
especially successful, if applied during the full vegetative rosette stage but before germination of
associated annual species (Rusmore 1996).
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